Seedlings of Meloidogyne incognita resistant (NC 95) and susceptible (McNair 30) tobacco cultivars were grown in 15 cm clay pots containing steamed soil infested with 0, 4, 16, and 64 eggs of M. incognita per 1.5 cc soil. Dry root weight of NC 95 and McNair 30 decreased from 22 g to 15 g and from 24 g to 0.8 g, respectively, as nematode density was increased from 0 to 64 eggs per 1.5 cc soil. Sixteen amino acids, including precursors for nicotine, and nicotine increased significantly in roots of NC 95 and McNair 30 as nematode density was increased. Nicotine content increased 77% and 56% in roots of NC 95 and McNair 30 respectively as the initial nematode density was increased from 0 to 64 eggs per 1.5 cc soil.
Root-knot, caused by Meloido gYlle incognita (Kofoid & White) , is an important disease of tobacco Nicotiana tabacum L. (Lucas, 1975) . Reports on the population dynamics of plant parasitic nematodes have in general focused on the yield rather than the quality characteristics of crop plants. Investigations of cyst nematodes showed that tobacco plants produced greater yield (Lownsbery & Peters, 1955 ) with lower than with higher initial nematode densities. Nicotine, the most dominant factor in smoking, plays an important role in tobacco quality (Akehurst, 1968) . Nicotine synthesis is wholly localized in tissue near the root tip (Tso, 1972) where larvae of root-knot nematodes penetrate and develop into mature females (Lucas, 1975 ) . Although the pathway of nicotine synthesis is not known, tracer experiments (Lamberts & Byerrum, 1958; Leet, 1958; Lovkova & Il'in, 1963) have indicated that the amino acids; proline, glutamic acid, aspartic acid, arginine, leucine, valine, serine, phenylalanine, alanine, histidine, lysine, and threonine are precursors for nicotine. Reports on the influence of plant parasitic nematodes on plant alkaloids are very limited. Hanounik & Osborne (1975) conditions that M. incognita increased nicotine content in leaves of the resistant tobacco cultivar (NC 95 ) and decreased it in those of the susceptible cultivar ( McNair 30). They also detected higher levels of total amino acids and nicotine in galled as compared to healthy root tissues of both tobacco cultivars.
Quality characteristics of tobacco leaves are controlled by the physiological functions and the metabolism of the plants. Factors that may influence certain quality characteristics of tobacco in response to infection by root-knot nematodes are: gall formation and metabolic alterations induced within the root system (Hanounik & Osborne, 1975; Owens & Specht, 1966) , increased respiration of the galled tissue (Owens & Rubinstein, 1966) , disturbance in nutrient uptake (Hunter, 1958) , inadequate translocation ( Oteifa & El-Gindi, 1962) , and alterations in water economy (Odihirin, 1971 ).
An increase in the population density of root-knot nematodes results normally in higher root-knot indices. Since the nicotine content is higher in galled than in healthy tobacco root tissue (Hanounik & Osborne, 1975) , higher population density of M. incognitä, therefore, may influence nicotine production and its translocation to tobacco leaves. The objectives of this investigation were to study the influence of the initial population density of M, incognita on total amino acids and nicotine contents of tobacco.
MATERIALS AND METHODS
Uniform 7-week-old seedlings of M. incognita-resistant (NC 95 ) and susceptible (NcNair 30) tobacco cultivars were planted in 15 cm clay pots containing 1,500 cc steamed, sandy-clay loam soil infested with 0, 4, 16, and 64 eggs of M. incognita per 1.5 cc soil. The inoculum was obtained (Hussey & Barker, 1973) , from the progeny of a single egg mass which was propagated on tomato Lycopersicon e.rculentum Mill. (Rutgers) for 2 months in a greenhouse. This egg mass was obtained from naturally infected tobacco roots in a field located in the flue-cured tobacco region in Virginia, identified as M. incognita by the perineal pattern (Taylor, Dropkin & Martin, 1955 ) , and confirmed by the differential host test (Sasser, 1954) .
A randomized split plot design with four replications and four plants per treatment was employed. Nematode density was the main plot with tobacco cultivar the sub-plot.
The test was maintained in the greenhouse until plants were established and then transferred to the field for three months to expose the experiment to more natural conditions. The soil was fertilized with tobacco fertilizer of 3-9-9-analysis at rates of 1500 and 500 kg per hectare as preplant and post plant applications, respectively. All plants were watered with 5 00 ml water per pot every other day until the end of the experiment. Leaves were harvested when mature. The laminae of cutter leaves number 7, 8, and 9 were oven dried at 75 C to constant weight, ground and analyzed for nicotine (Harvey, Stahr & Smith, 1969) . At the end
